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Improvements to Water Propulsion Systems Employing Fully or 
Partially Ducted Impellers. 
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We, Hovermarine Limited, a company 
organised under the laws of Great Britain, 
of Sardinia House, 52 lincolns Inn Fields 
London, W.G2, do hereby declare the in- 
vention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

This invention relates to water propulsion 
systems for water borne craft especially air- 
cushion craft 

If water propulsion systems are used for 
air-cushion craft the propeller must be ar- 
ranged such that it is not damaged by ob- 
stacles on or near the surface of the water 
or by contact with any ground surface over 
which the craft is likely to travel A form 
of protection commonly employed is the 
housing of the propeller in a duct or tunnel 
but this has several disadvantages. Firstly 
the ram effect of the free stream velocity is 
largely lost, but more importantly energy 
losses occur due to the formation of eddies 
in the duct at its inlet end because of the 
separation of the water flow from the upper 
surface of the duct These eddies give rise 
to cavitation and this results in an uneven 
pattern of water flow to the propeller and 
reduces the propeller efficiency. 

According to this invention there is pro- 
vided a water propulsion system for a craft, 
the system comprising an impeller mounted 
for rotation in a duct or tunn el having an 
inlet which, in operation is disposed beneath 
the water over which the craft travels, and 
deflecting means located adjacent the inlet 
and formed so as to divert water into the 
duct or tunnel, the deflecting means being 
collapsible towards the craft on encountering 
an obstruction in the water. 
[Price 4s. 6d.] 



Preferably the deflecting means comprises 
a rigid grid formed with a plurality of hori- 
zontal vanes projecting upwardly and rear- 
wardly therefrom. 

The invention is (^grammatically illus- 
trated in the accompanying drawings in 
which: — 

Figures 1 and 2 are respectively longi- 
tudinal and transverse sectional views of a 
water-borne craft having a ducted impeller 
fitted with water deflecting means in accord- 
ance with the invention, 

Figure 3 is a view corresponding to Figure 
1 but showing the deflecting means in a 
collapsed position, 

Figure 4 is a side view of another em- 
bodiment and, 

Figure 5 is a transverse section on the 
line V V of Figure 4. 

In the drawings the hull of the craft is 
indicated generally at C and built into the 
stern is a tunnel or duct D housing a pro- 
peller shaft and propeller P. R is a rudder. 
It should be understood that one or more 
impellers may be fitted to the shaft and like- 
wise the craft may incorporate more than 
one duct with an impeller or impellers there- 
in. 

In such arrangements the inlet end in- 
dicated at 1 to the duct D lies flush or sub- 
stantially flush with the bottom of the craft 
and while this has the advantage that it en- 
ables the draught to be reduced it results in 
an appreciable energy loss at the inlet due 
to the turbulance in the duct arising from 
separation of the waterflow from the convex 
upper surface 2 of the duct D as indicated 
in dashed line Y (Figure 1). 

Referring to Figures 1 — 3 there is pro- 
vided, according to this invention, a deflect- 
ing device depending from the bottom of 
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the craft and inSffated generally at 3. The 
device, formed as a hood or scoop, has the 
shape of a part frustum and is arranged with 
its curved portion 4 facing downwardly and 
5 with a generally semicircular end face form- 
ing the inlet to the device. 

The end face is formed as a rigid grid 5 
of mesh material having an outer metal 
frame and is pivotally attached at 6 to the 
10 bottom of the craft Curved portion 4 is 
formed partially or wholly of flexible ma- 
terial and is secured to grid 5 and to the 
bottom of the craft 
Means (not shown) may be provided 
15 so that the grid can be fixedly secured in 
a retracted position, in the event of the 
craft having to be navigated through shallow 
waters, or in a lowered or operative posi- 
tion where its inlet end lies across the stream 
20 so that as indicated by the arrow X water 
will be directed into the. duct D thus pre- 
venting flow separation as mentioned above. 
When in its operative position the device 
may also be arranged to hang freely so as 
25 to be retractable in the event of it en- 
countering a submerged object (Figure 3). 

In the embodiment shown in Figures i 
and 3 the wall 4 is formed wholly of flexible 
material such as a synthetic rubber or a 
30 suitable synthetic plastics material but an ar- 
rangement can also be used where hoops of 
rigid inatgriRl alternate with flexible material 
to allow collapse or retraction of the device. 
In operation the scoop maintains its shape 
35 due to the pressure of the water flowing 
therethrough but on encountering an object 
it folds up concertina fashion as indicated in 
Figure 3. 

The fixing means may take several forms 

40 and is preferably so arranged that it can be 
rendered inoperative in which case the grid 
is biassed towards its lowered, operative, 
position by means of a spring 7 so that any 
pivotal movement in a direction anticlock- 

45 wise about its fulcrum 6 will be against the 
return action of the spring. 

Vanes 8 extend horizontally across grid 
5 and project rearwardly into the interior of 
the device 3. These vanes serve to direct 

50 the flow of water in an upward and rearward 
direction and assist in the prevention of 
flow separation from duct surface 2. 

Figures 4 and 5 illustrate an alternative 
embodiment of the invention wherein the 

55 propeller P is housed in a tunnel T which 
is open throughout its entire length. Such 
a system is sometimes referred to as a 
tunnelled propeller and suffers from energy 
losses at the uppermost surface of the 

60 tunnel due to flow separation and also to 
energy losses due to the inflow of air. Such 
an inflow occurs for example when the craft 
is heeling during a turning manoeuvre. 
In the present arrangement guard blades 

65 serving as keel members 10 are fitted to the 
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underside of the hull for xolding movements 
about fore and aft axes 11, the members 10 
operating to increase the flow of water along 
the tunnel T, ?n<t thus into the mouth , of 
the impeller, when the craft is under way, 70 
The keel members 10 also tend to prevent 
the ingress of air into the tunnel T when 
the craft executes a turn thus maintaining 
efficient operation of the propeller. 

Means (not shown) are provided for 75 
fixedly securing the members in an opera- 
tive or inoperative position and the members 
can also be arranged to hang freely so as 
to be upwardly and outwardly retractable on 
contact with an obstruction. 80 

A spring 12 biassing each of the members 
into an operative positon is provided to 
ensure that upon the fixing means being 
rendered inoperative or subsequent to the 
members being retracted they return to an 85 
operative position. 

Cooperating with the members 10 is a for- 
ward grid 13 capable of pivotal movements 
about a transverse axis 14 and operating in • 
a manner similar to the grid shown in Figure 90 
1 in that h is capable of being withdrawn 
into the tunnel T. Grid 13 is also provided 
with vanes 15 in order to prevent flow . 
separation in the tunnel T and also to allow 
a greater utilisation of the ram pressures 95 
available due to the free stream velocity, 
relative to the craft 

Flexible units such as those described 
can collapse on impact with debris and pre- 
vent the entry of foreign matter into the 100 
inlet channel and being retracted and stowed 
flush with the bottom of the hull also allow 
the craft to rest on its hull bottom. 

WHAT WE CLAIM IS : — 

1. A water propulsion system for a craft, 105 
the system comprising an impeller mounted 
for rotation in a propeller duct or tunnel 
having an inlet, which, in operation of the 
craft is disposed beneath the water over 
which the craft travels, and deflecting means 110 
located adjacent the inlet and formed so as 

to divert water into the duct or tunnel, the . 
deflecting means being collapsible towards 
the craft on encountering an obstruction' in 
the water. H5 

2. A system as claimed in claim 1» 
wherein the deflecting means comprises a. 
rigid grid formed with a plurality of hori- 
zontally extending vanes which project up- 
wardly and rearwardly from the grid. 120 

3. A system as claimed in claim 2 where- 
in the grid is pivotally suspended from the 
bottom of the craft so as to permit of dis- 
placement on encountering an obstruction. 

4. A system as claimed in either one of 125 
claims 2 and 3 wherein means is provided 
for securing the grid in its operative posi- - 
tion. 

5. A system as claimed in either one of 
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„ 3 and 4, in w^^^rdisp] acement of 
the grid is against the action of a return 
spring. 

6. A system as claimed in any of claims 
3 to 5 wherein the deflecting means also in- 
cludes a hood or scoop device. 

7. A system as claimed in either one of 
claims 5 and 6, wherein the hood or scoop 
device comprises hoops or rigid material 
alternating with flexible material to permit 
of collapse to a flat position. 

8. A system as claimed in any one of 
claims 5 to 7, in which the scoop device 
When displaced is housed within the pro- 
peller duct 

9. A system as clammed m m any one of 
claims 1 to 5, comprising a propeller housed 
in a tunnel in which keel members are sup- 
ported along each side of the tunnel so as 
to project downwardly therefrom, the mem- 
bers being retractably mounted so as to 
&llow upward and outward displacement. 



10. _ A system as claimed iiT claim 9, 
wherein means are provided to secure the 
members in an operative position. 25 

11. A system as claimed in either one 
of claims 9 and 10, wherein displacement 
of the members is against the action of a 
return spring. 

12. A water propulsion system substan- 30 
tiaHy as described and with reference to 
Figures 1 to 3, or Figures 4 and 5 of the 
accompanying drawings. 

13. A craft when provided with a water 
propulsion system as claimed in any of the 35 
preceding claims. 

For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
24 Southampton Buildings, 
Chancery Lane, 
London, W.C1. 
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This drawing it a reproduction of 
the Original on a reduced scale 
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